In Japan and other countries, complementary health practices based on lifestyle modification such as exercise, diet, art and culture, gardening, and biofield therapy, have received increasing attention. This study was conducted to demonstrate associations between perceived stress, quality of life (QOL), and these complementary health practices. Computer-assisted data collection was conducted with Japanese outpatients in 10 clinics. Participants completed questionnaires that measured socioeconomic status (SES) and frequencies of complementary health practices. Psychological stress was measured using the 10-Item Japanese version of the Perceived Stress Scale. QOL was measured using the 10-Item Mokichi Okada Association Quality of Life Questionnaire. Data were analyzed using linear regression modeling. Baseline data of 1480 participants were available for cross-sectional analysis and data of 318 participants were available at follow-up for longitudinal analysis. Gender differences were not observed in stress and QOL, but age was positively correlated with QOL, and negatively with stress. A multiple regression model adjusted for age, gender, and SES indicated weak associations between each health practice and QOL in the cross-sectional (β=0.14-0.28) and the longitudinal analysis (β=0.17-0.27). Moreover, negative associations between each health practice and stress varied from -0.08 to -0.18, with the exception of biofield therapy in the cross-sectional analysis. In the longitudinal analysis, associations varied from -0.13 to -0.27, but diet and biofield therapy were not significantly associated with stress.
Introduction
Chronic illnesses such as lifestyle-related illness have increased in recent years. For preventing such illnesses and for their cure, physicians and other health providers encourage patients to modify their lifestyle, including diet and exercise, and to manage stress. 1 Favorable lifestyles are known to be negatively associated with stress, 2 and closely associated with good mental health. 3 Most patients recognize the importance of lifestyle modification and stress management, but have difficulties in maintaining these practices. For example, it seems difficult to continue weight control programs. 4 Interventions aimed at lifestyle modification conducted in general practice clinics have resulted in only small effects. 5 Therefore, it is necessary to develop complementary health practices that are easy to conduct, feasible, and attractive.
The Mokichi Okada Association International (MOA) has developed and promoted the Okada Health and Wellness Program, 6 which is a complementary health practice. The program is based on the philosophy and work of Mokichi Okada (1882-1955), a Japanese philosopher, and consists of three kinds of health practices: i) diet, ii) art and culture, and iii) biofield therapy. It has been empirically demonstrated that these practices are beneficial for maintaining and improving a patient's quality of life (QOL), for reducing stress, for providing motivation to modify the lifestyle, and thereby prevent diseases. Although these practices have come to be used widely in Japan and other countries, there is little reported evidence regarding their impact on improving QOL or symptoms of illnesses. A number of studies have recently reported on the use of a type of biofield therapy known as Okada Purifying Therapy, in the general population, 7 for menopausal symptoms of Japanese women, 8 for refractory migraine in Italian patients, 9 for rheumatoid arthritis in Japanese patients, 10 and regarding electroencephalographic effects. 11 The aim of this study was to demonstrate associations between perceived stress, QOL, and complementary health practices in Japanese outpatients using linear regression modeling.
Materials and Methods

Participants and procedure
This study was conducted with the approval of the Institutional Review Board of the MOA Health Science Foundation, between April 2009 and June 2012 in ten clinics practicing integrated medicine. In the clinics physicians treated diseases and cared for patients together with practitioners of complementary medicine. These clinics were located from the northern to the southern end of Japan (Figure 1 ). Before commencing the study, its purpose and procedure was explained to physicians and other staff of the clinics by one of the authors and his colleagues. A tablet personal computer (PC) with a touch screen monitor was setup to collect questionnaire data. Physicians or welltrained paramedical staff asked a portion of outpatients over 20 years of age to participate in this study, and informed the patients of the aims of the survey using an information sheet. The information sheet indicated: i) participants should state the facts as they are, but could skip a question if they did not like to respond; ii) they would receive neither special favors nor an honorarium for participation; iii) if they declined to participate or withdraw, they would not be penalized in any way; and iv) data would be strictly guarded and personal information would not be disclosed. After the participants understood these explanations, they signed the informed consent form. Then the physicians classified the patients' illnesses based on their diagnoses, and input the data into the PC. Participants completed questionnaires that assessed their socioeconomic status (SES), frequencies of complementary health practices, perceived stress, and generic QOL that were presented on the tablet PC screen. Some of the participants completed the questionnaires again after several months at a follow-up assessment.
Questionnaires
Computer-assisted data collection was conducted using a series of questionnaires.
One of the authors (TK) and his colleagues have used PC version of the questionnaires and confirmed its accessibility, reliability and validity. 12,13 SES question items comprised annual income, occupation, education, and marital status. Question items assessing five complementary health practices comprised exercise, diet, art and culture, gardening, and biofield therapy.
Psychological stress was measured using the 10-Item Japanese version of the Perceived Stress Scale (JPSS-10). The JPSS was translated from the Perceived Stress Scale, 14 a 14-item self-administered instrument, by Iwahashi and his colleagues. 15 A brief version of the JPSS consisting 10 items designed to reduce respondents' burden and save time has been developed. 16 Responses to the JPSS-10 are made on a five-point Likert-type scale; with 4 of the 10 items being reverse scoring questions. Each item is scored from 0 to 4, such that the range of the total score varies from 0 to 40, with a higher score indicating a greater perception of stress.
Generic QOL was measured using the 10-Item MOA Quality of Life Questionnaire (MQL-10). The MQL-10 has been developed by the authors to assess QOL and determine the effects of health practices in large-scale health surveys. 17 The MQL-10 is a Likert-type questionnaire consisting of 10 items that are scored on a 5-point scale. The MQL-10 is designed to assess physical, mental and social wellbeing. Each item is scored from 0 to 4; therefore, the range of the total score is from 0 to 40, with higher scores indicating better QOL. The validity of this measure has been established through comparison with the short version of the World Health Organization Quality of Life instrument (WHOQOL-BREF, 26 items) 18 and the 36-Item Short Form Health Survey (SF-36), 19 which are used globally. This validation study had demonstrated that the correlation coefficient between the total score of the MQL-10 and the average score of the WHOQOL-BREF was 0.81 (P<0.001); and the correlations with the general health perception, vitality, and mental health domains of the SF-36 were 0.58, 0.62, and 0.64, respectively (P<0.001). 17 The internal consistency reliability was determined with the Cronbach's alpha coefficient (0.85). 17 The responsiveness of this measure has also been established by a longitudinal study. 20 
Complementary health practices
Physicians and staff of the clinics collaborating with the study recommended complementary health practices to the participants that were followed on a voluntary basis. 6 The complementary health practices included 5 items: i) diet, ii) exercise, iii) gardening, iv) art and culture, and v) biofield therapy.
The recommended health practice for diet was to eat fresh, seasonal products, such as organic vegetables, among others and to exercise and/or do gardening. The art and culture recommendation was to enjoy the arts, music, traditional culture and natural beauty, among others. Biofield therapy was also recommended; this therapy is an energy therapy (treatment without touching), called Okada Purifying Therapy (OPT), 21, 22 or Johrei, [23] [24] [25] which was originally developed by Mokichi Okada. Its purpose is to maintain health and improve symptoms related to daily life. OPT can be practiced only by licensed practitioners that have completed a training program for OPT treatment as an alternative therapy. Since these recommendations were not compulsory intervention programs, a questionnaire was used to determine the frequency or the level of participants' health practices during the past three months. For example, question of exercise was how often did you exercise?, and the response choices were every day, almost every day, sometimes, rarely, and not at all. In diet, the patients were asked how much did you have natural or organic products?, and the response choices were over 80%, 60-80%, 40-60%, 20-40%, and under 20%.
Statistical analysis
A cross-sectional analysis was conducted to examine the associations of gender, age, SES, and complementary health practices with QOL and stress. First, a single linear regression analysis was conducted. Either QOL (MQL-10 score) or stress (JPSS-10 score) was set as a dependent variable with gender, age, SES, and complementary health practices as the explanatory (independent) variables. Sum of the frequencies of the five complementary health practices was also used as a variable in the analysis. Among SES, occupation was divided into two categories: i) employed or self-employed, and ii) unemployed, which included homemakers and students. Education was also divided into two categories: i) not more than 13 years, including high school, ii) more than 12 years. Marital status included: i) married, and ii) unmarried, which also included widowed and divorced people. Second, a multiple linear regression analysis was conducted. Either QOL (MQL-10 score), or stress (JPSS-10 score) was set as a dependent variable with gender, age, SES, and one of the complementary health practices as explanatory variables (forced entry). Among the SES, annual income was excluded from the multiple regression model, because it was not significant, and had a number of missing data points.
A longitudinal analysis was also conducted to determine the associations of health practices with QOL and stress at follow-up assessment. Mean values of the frequencies of complementary health practices at baseline and follow-up were used in the analysis and single and multiple linear regression analyses were conducted. Statistical analyses were conducted using SPSS Statistics, version 20 (IBM Corporation) with the statistical significance level set at P<0.05. 
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Results
Baseline data of 1480 participants (379 men and 1101 women; mean age 58.5) were available for the cross-sectional analysis. The number of participants in each clinic is shown in Figure 1 . Of the 1480 participants, 318 (99 men and 219 women; mean age 56.8) were available for the longitudinal analysis at the follow-up. Mean interval between baseline and follow-up was 9.4 months. Table 1 indicates the illness classification of participants based on the physicians' diagnosis. Comorbid diseases were also classified; and therefore multiple responses are shown. Most outpatients had chronic illnesses (80.4%) such as hypertension (19.4%), dyslipidemia (17.7%), and diabetes (7.0%).
SES of the participants is displayed in Table 2 . Of the participants, 38.8% were employed; when self-employed people were included, this number increased to 45.5%. The mode for their annual income was 2-5 million Yen (40.4%), but there were a number of missing data points in this item. The mode of education was high school graduation (53.1%). Moreover, 72.4% of the participants were married.
Results of a single regression analysis with QOL and stress as dependent variables were shown in Table 3 . The associations between explanatory variables and dependent variables were illustrated with standardized regression coefficients (β). In the cross-sectional analysis, gender differences were not observed for stress and QOL, but age was positively correlated with QOL and negatively with stress. Among SES, employed and highly-educated participants had more stress; married participants had less stress, but annual income was not significantly associated with QOL or stress. Moreover, the weak associations between the frequency of each complementary health practice and QOL were indicated in the cross-sectional analysis (β=0.14-0.27) and in the longitudinal analysis (β=0.15-0.28). Negative associations between the frequency of each health practice and stress varied from -0.06 to -0.23 in the cross-sectional analysis. Diet and biofield therapy were not significantly associated with stress in the longitudinal analysis. The sum of frequencies of the five complementary health practices was more closely associated with QOL. Results of a multiple regression analysis for QOL and stress are shown in Table 4 . There were weak associations between the frequency of each health practice and QOL in the crosssectional (β=0.14-0.28) and the longitudinal analysis (β=0.17-0.27). Negative associations between the frequency of each health practice and stress varied from -0.08 to -0.18, with the exception of biofield therapy in the cross-secArticle Figure 1 . Distribution of clinics and subjects of this study. The total number of subjects was 1480. tional analysis. In the longitudinal analysis, associations varied from -0.13 to -0.27, but diet and biofield therapy were not significantly associated with stress. The sum of frequencies of the five complementary health practices was also more closely associated with both QOL and stress, even after being adjusted for gender, age, and SES.
Discussion
The results of this study demonstrated a number of significant regression models, the outlines of which are as follows.
Complementary health practices were associated positively with QOL and negatively with stress both in the cross-sectional and the longitudinal analyses. Among complementary health practices, exercise was most closely associated with QOL in the longitudinal analysis. Art and culture practice was most negatively associated with stress in the longitudinal analysis. Multiple regression models adjusted for age, gender, and SES corresponded with the above results.
Associations between complementary health practices and QOL corresponded to a previous study regarding the responsiveness of the MQL-10, 20 which was conducted using a population of healthy adults without SES data. The result of the present study extended the results of the previous study, because we used a sample of outpatients with chronic illnesses and the data adjusted by SES. In the current study, the sum of frequencies of the five health practices was more closely associated with QOL. This result suggests that a combination of health practices might be more effective. The result that exercise was most closely associated with QOL might be related to the fact that good physical functioning is required to do exercise and good physical functioning also increases the QOL. Exercise is considered effective for stress management as well as in physical activities. The result of this study corroborated findings on the benefit of exercise that has been suggested by previous studies.
Negative associations between complementary health practices and stress were a new finding. It has been empirically demonstrated that these health practices have psychological effects. It is well known that moderate exercise, or hobby activities reduce psychological stress. For example, Nakanishi and her colleagues demonstrated that horticultural activities reduced stress among patients with diabetes, 26 but this study was conducted as a case series study and the findings of the present study offer evidence with more validity. Art and culture practice includes appreciation of the beauty of nature, flower, and arts. Ulrich et al. 27 has described the theory and provided evidences on the stress reducing effects of nature. Weil, a pioneer of integrative medicine, 28 also recommended art, flowers, and animals for emotional and spiritual wellbeing. Otsuka et al. 29 reported that flowers and tea therapy, which is one of the art and culture practices, improved the symptoms and psychological conditions in rheumatoid arthritis patients. Art and culture activities are different by ethnicity or country. In some countries, music or dance may be effective for stress reduction. Further comparative studies need to be conducted to examine the cultural differences and adaptation.
In the longitudinal analysis, diet was associated with QOL, but not with stress. Generally, diet therapy is based on the management of nutrition and calories, and might be a stressor. The diet practice of MOA, however, is focused on the freshness and the inherent spirit of food, as well as gratitude toward food and food producers. Therefore, diet practice was negatively associated with stress in the cross-sectional analysis, and in the longitudinal analy- Cross-sectional analysis (n=1480) and longitudinal analysis (n=318, mean interval 9.4 months) were conducted using multiple regression analysis (forced entry). Standardized coefficients (β) and R-square statistics of the models were indicated. a Gender, age, occupation, education, and marital status were used as explanatory variables. *P<0.001; ** P<0.05 ***P<0.01; ns, not significant. Cross-sectional analysis (n=1480) and longitudinal analysis (n=318, mean interval 9.4 months) were conducted using single regression analysis. Standardized coefficients (β) were indicated. Gender and annual income were not significant (not shown). *P<0.001; **P<0.01; ***P<0.05; ns, not significant. a Occupation was divided into employed and self-employed ( sis it was not associated with stress. Since increasing attention has been given to dietary intervention in both lifestyle modification and complementary medicine, it is suggested that more specific studies be conducted regarding this topic.
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In the longitudinal analysis, biofield therapy, as well as other health practices was associated with QOL, but not with stress. A previous study has reported that the effects of biofield therapy on QOL were relatively small, 20 because participants with current illnesses that had lower QOL scores tended to practice it frequently. In the present study that was conducted in a clinical setting, presumably, there was a counteracting effect of healthy participants with higher QOL scores. Previous studies on the effects of biofield therapy that have conducted pre and post biofield therapy comparisons have also clearly demonstrated that OPT improved shoulder stiffness and reduced stress, 30 and that Johrei improved negative emotional states. 24 Biofield therapy is also considered to be a relaxation practice. 23, 30 Dusek et al. 31 reported that relaxation was more effective for hypertension than a lifestyle modification program. Motivational readiness and compliance with lifestyle modification are key issues. The combination of complementary health practices including lifestyle modification and stress management may be more effective than an intervention using a single practice. The result of this study that the sum of frequencies of the five complementary health practices was more closely associated with both QOL and stress suggests that the additional or synergistic effect may be more important than an effect of individual practices. For example, OPT may have supported motivation and compliance with other health practices. In this sample, it is impossible to distinguish between initial consultation and others. Therefore, it was a mixture of patients who had experienced OPT and other practices, and those who began health practices after the initial visit. If the beginners could be chosen, more drastic effects might have been shown. Further studies need to be conducted in order to clarify these hypotheses.
This study, however, has several limitations. One is that random sampling was not used. Although the participants were distributed throughout Japan, the ratio of samples by area did not correspond to the population distribution (Figure 1) . Secondly, the gender and age of the participants were biased with more women participating than men. However, the results of multiple regression models adjusted for gender and age were similar to the results of the single regression models. Thirdly, the illness of the participants varied widely. Therefore, the results and interpretations of this study might differ according to the type, or the severity of diseases. Lastly, this study was neither an intervention study nor a clinical trial, but an observational study. In the longitudinal analysis, associations between past frequencies of health practices and present QOL or stress were examined, but efficacy of the health practices could not be substantially established. Regardless of these limitations, we consider that this study partially demonstrated the associations between QOL, stress, and complementary health practices in Japanese outpatients. It is concluded that the associations indicated in this study suggest that the complementary health practices might have a significant effect on maintaining, or improving QOL, as well as in reducing the stress level of outpatients. To verify these findings, a clinical trial, or a long-term prospective study investigating certain illnesses should be conducted in the future. 
